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(57) ABSTRACT 

Disclosed is a picture display apparatus displaying a picture 
on a display section based on a picture signal, comprising, 
an input determining section determining Whether the pic 
ture signal is input, a display determining section determin 
ing, based on Whether sight/hearing restricting information 
is added to the picture signal, Whether the picture based on 
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scramble determining section determining Whether the pic 
(21) App1_ NO; 11/755,365 ture signal is scrambled, When the input determining section 

determines that the picture signal is input, and a display 
_ _ control section loWering a brightness of a backlight of the 

(22) Flled' May 30’ 2007 display section and displaying a predetermined display With 
holloW characters indicating that the picture cannot be 

(30) Foreign Application Priority Data displayed When the picture signal is not input, When the 
picture based on the picture signal cannot be displayed, and 
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PICTURE DISPLAY APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a picture display 
apparatus. 
[0003] 2. Description of the Related Art 
[0004] There is a conventionally knoWn picture display 
apparatus having a display section such as a liquid crystal 
display in Which a picture based on an input picture signal 
is displayed on the display screen, and When a picture signal 
of a speci?c static image such as a color-bar is being input, 
the brightness of backlight of the display section is loWered 
to reduce poWer consumption and increase life spans of parts 
(Japanese Patent Application Laid-open No. 2003-271106, 
for example). 
[0005] There is also knoWn a picture display apparatus in 
Which When it is not operated, backlight of the display 
section is put out (Japanese Patent Application Laid-open 
No. 11-085091, for example). 
[0006] In the picture display apparatus, When a picture 
signal is not input or When only picture cannot be displayed 
due to sight/hearing restriction, an operation state of the 
picture display apparatus such as “No Signal” or 
“Restricted” is shoWn on the display section. 
[0007] In the picture display apparatus according to the 
Japanese Patent Application Laid-open No. 2003-271106, 
the backlight of the display screen remains on as in the usual 
operation state also When the above-described operation 
state is displayed. Thus, poWer consumption cannot suffi 
ciently be reduced and the life spans of parts cannot suffi 
ciently be increased. In the picture display apparatus accord 
ing to the Japanese Patent Application Laid-open No. 
11-085091, since the backlight is put out, the operation state 
of the picture display apparatus cannot be displayed. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide a 
picture display apparatus in Which a user can recogniZe an 
operation state that a picture based on a picture signal is not 
displayed, poWer consumption can be reduced and life spans 
of parts can be increased. 

[0009] According to a ?rst aspect of the present invention, 
there is provided a picture display apparatus to display a 
picture on a display section based on a picture signal, 
comprising, an input determining section to determine 
Whether the picture signal is input, a display determining 
section to determine, based on Whether sight/hearing 
restricting information is added to the picture signal, 
Whether the picture based on the picture signal can be 
displayed, When the input determining section determines 
that the picture signal is input, a scramble determining 
section to determine Whether the picture signal is scrambled, 
When the input determining section determines that the 
picture signal is input, and a display control section to loWer 
a brightness of a backlight of the display section and to 
display a predetermined display With holloW characters 
indicating that the picture cannot be displayed When the 
input determining section determines that the picture signal 
is not input, When the display determining section deter 
mines that the picture based on the picture signal cannot be 
displayed, and When the scramble determining section deter 
mines that the picture signal is scrambled. 
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[0010] According to a second aspect of the present inven 
tion, there is provided a picture display apparatus to display 
a picture based on a picture signal on a display section, 
comprising, an input determining section to determine 
Whether the picture signal is input, a display determining 
section to determine, based on Whether sight/hearing 
restricting information is added to the picture signal, 
Whether the picture based on the picture signal can be 
displayed, When the input determining section determines 
that the picture signal is input, and a display control section 
to loWer a brightness of a backlight of the display section 
and to display a predetermined display indicating that the 
picture cannot be displayed When the display determining 
section determines that the picture based on the picture 
signal cannot be displayed. 
[0011] According to a third aspect of the present invention 
there is provided a picture display apparatus to display a 
picture based on a picture signal on a display section, 
comprising, an input determining section to determine 
Whether the picture signal is input, a scramble determining 
section to determine Whether the picture signal is scrambled 
When the input determining section determines that the 
picture signal is input, and a display control section to loWer 
a brightness of a backlight of the display section and to 
display a predetermined display indicating that the picture 
cannot be displayed When the scramble determining section 
determines that the picture signal is scrambled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and further objects features and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description taken in conjunction 
With the accompanying draWings, Wherein: 
[0013] FIG. 1 is a block diagram shoWing an outline 
structure of a picture display apparatus according to pre 
ferred embodiments of the present invention; 
[0014] FIG. 2 is a ?owchart shoWing a picture displaying 
operation of the picture display apparatus of the preferred 
embodiments of the present invention; 
[0015] FIGS. 3A and 3B are explanatory diagrams of a 
display on a liquid crystal panel section of the picture 
display apparatus of the preferred embodiments of the 
present invention; and 
[0016] FIGS. 4A and 4B are explanatory diagrams of a 
display on a liquid crystal panel section of the picture 
display apparatus of the preferred embodiments of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] Picture display apparatuses according to preferred 
embodiments of the present invention Will be explained in 
detail With reference to the draWings. Although a liquid 
crystal display apparatus 100 Will be explained as an 
example of the picture display apparatus in the embodi 
ments, the present invention is not limited to this. 
[0018] A structure of the liquid crystal display apparatus 
100 according to the preferred embodiments of the present 
invention Will be explained With reference to FIG. 1. As 
shoWn in FIG. 1, the liquid crystal display apparatus 100 of 
the embodiment includes a picture signal input section 1, a 
liquid crystal panel section 2 as a display section, a backlight 
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3, a CPU (Central Processing Unit) 4, a RAM (Random 
Access Memory) 5 and a storage section 6. 
[0019] The picture signal input section 1, for example, is 
connected to external equipment such as a digital television 
receiver (not shoWn) and a DVD reproducing unit (not 
shoWn), and the picture signal input section 1 outputs, to the 
CPU 4, a picture signal Which is input from the external 
equipment. 
[0020] The liquid crystal panel section 2, for example, is 
a liquid crystal display. The liquid crystal panel section 2 
displays a picture based on a picture signal Which is input 
from the picture signal input section 1. The liquid crystal 
panel section 2 has a liquid crystal panel (not shoWn) and a 
front panel (not shoWn). A liquid crystal is sandWiched 
betWeen tWo opposed clear insulative base materials (e.g., 
glass plates; not shoWn). Voltage is applied to electrodes (not 
shoWn) mounted on the clear insulative base materials, light 
polariZed by the liquid crystal passes through a polarizing 
plate (not shoWn), and the liquid crystal panel controls this 
light such that the light passes or does not pass through the 
liquid crystal panel. The front panel has substantially the 
same shape as that of the liquid crystal panel, and has an area 
slightly Wider than that of the liquid crystal panel. The front 
panel is provided in front of the liquid crystal panel. 
[0021] The backlight 3 is disposed behind the liquid 
crystal panel. The backlight 3 applies light toWard the front 
panel through the liquid crystal and the polarizing plate. The 
liquid crystal panel sWitches betWeen transmittance and 
non-transmittance based on a picture signal so that a picture 
based on the picture signal is displayed on the liquid crystal 
panel section 2. 
[0022] The backlight 3 includes, for example, a plurality 
of ?uorescent tubes (not shoWn), and the backlight 3 is 
disposed behind the liquid crystal panel section 2 (liquid 
crystal panel). 
[0023] The CPU 4, for example, reads out a processing 
program stored in the storage section 6, develops the pro 
cessing program at the RAM 5 and executes the program, 
thereby controlling the entire liquid crystal display apparatus 
100. 

[0024] The RAM 5 has a program storing region and a 
data storing region. The RAM 5 develops the processing 
program executed by the CPU 4 in the program storing 
region, and stores, in the data storing region, input data and 
a result of the processing and the like generated When the 
processing program is executed. 
[0025] The storage section 6 has, for example, a storing 
medium (not shoWn) in Which a program, data and the like 
are previously stored. The storing medium comprises, for 
example, a semiconductor memory. The storage section 6 
stores various data sets and various processing programs 
Which are required by the CPU 4 for realiZing functions of 
controlling the entire liquid crystal display apparatus 100, 
data processed by execution of these programs, and so forth. 
More speci?cally, the storage section 6 stores a state display 
data ?le 6A, an input determining program 6B, a display 
determining program 6C, a display control program 6D, and 
so on as shoWn in FIG. 1. 

[0026] The state display data ?le 6A stores, for example, 
data concerning predetermined display indicating that a 
picture cannot be displayed on the liquid crystal panel 
section 2 When a picture signal is not input or When the 
sight/hearing restricting information is added to the picture 
signal. The predetermined display is displayed on the liquid 

Dec. 6, 2007 

crystal panel section 2 When the CPU 4 executes the display 
control program 6D. For example, the predetermined display 
includes “No Signal” indicating that a picture signal is not 
input, and “Restricted” indicating that a picture cannot be 
displayed due to sight/hearing restricting. 
[0027] The input determining program 6B makes for 
example, the CPU 4 realiZe a function of determining 
Whether a picture signal is input from the picture signal input 
section 1. More speci?cally, the input determining program 
6B makes the CPU 4 detect a level of a signal Which is input 
through an input terminal of the picture signal input section 
1, thereby determining Whether a picture signal is input from 
the picture signal input section 1. If the CPU 4 executes the 
input determining program 6B, the CPU 4 functions as an 
input determining section. 
[0028] The display determining program 6C makes for 
example, the CPU 4 execute the input determining program 
6B, and When it is determined that a picture signal is input 
from the picture signal input section 1, the CPU 4 deter 
mines, based on Whether sight/hearing restricting informa 
tion is added to the picture signal, Whether a picture based 
on the picture signal can be displayed. The display deter 
mining program 6C makes, for example, the CPU 4 execute 
the input determining program 6B, and When the CPU 4 
determines that a picture signal is input from the picture 
signal input section 1, the display determining program 6C 
makes the CPU 4 determine Whether the picture signal is 
scrambled. If the CPU 4 executes the display determining 
program 6C, the CPU 4 functions as a display determining 
section and a scramble determining section. 

[0029] The display control program 6D makes for 
example, the CPU 4 loWer the brightness of the backlight 3 
and display the predetermined display, for example, indi 
cating that a picture cannot be displayed by means of holloW 
characters When it is determined that a picture signal is not 
input from the picture signal input section 1 by executing the 
input determining program 6B, When it is determined that 
the sight/hearing restricting information is added to the 
picture signal, and When it is determined that the picture 
signal is scrambled by executing the display determining 
program 6C. More speci?cally, the CPU 4 executes the 
display control program 6D, to extract data of the predeter 
mined display from the state display data ?le 6A, and to 
display the predetermined display, based on predetermined 
display data, on the liquid crystal panel section 2. If the CPU 
4 executes the display control program 6D, the CPU 4 
functions as a display control section. 

[0030] Next, a picture display operation of the liquid 
crystal display apparatus 100 according to the preferred 
embodiments of the present invention Will be explained With 
reference to a ?owchart in FIG. 2. 

[0031] First, the CPU 4 executes the input determining 
program 6B, and determines Whether a picture signal is input 
from the picture signal input section 1 (step S1). 
[0032] If the CPU 4 determines that the picture signal is 
not input in step S1 (step S1; No), the procedure is advanced 
to step S3. 

[0033] If the CPU 4 determines that the picture signal is 
input in step S1, (step S1; Yes), the CPU 4 executes the 
display determining program 6C, to determine Whether 
sight/hearing restricting information is added to the input 
picture signal and Whether the input picture signal is 
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scrambled, thereby determining Whether a picture based on 
the picture signal can be displayed on the liquid crystal panel 
section 2 (step S2). 
[0034] In step S2, When the CPU 4 determines that a 
picture based on the picture signal cannot be displayed (step 
S2; No), the CPU 4 executes the display control program 
6D, to loWer the brightness of the backlight 3, and to display 
the predetermined display indicating the operation state of 
the liquid crystal display apparatus 100 on the liquid crystal 
panel section 2 (step S3). 
[0035] When the CPU 4 determines that the picture based 
on the picture signal can be displayed in step S2 (step S2; 
Yes), the CPU 4 does not loWer the brightness of the 
backlight 3, and display the picture based on the picture 
signal on the liquid crystal panel section 2 (step S4). 
[0036] Next, one example of a display by the liquid crystal 
panel section 2 in step S3 Will be explained With reference 
to FIGS. 3A, 3B, 4A and 4B. FIGS. 3A and 4A shoW screens 
displaying operation states in the conventional liquid crystal 
display apparatus. Conventionally, When the operation state 
of the liquid crystal display apparatus is displayed, as shoWn 
in FIGS. 3A and 4A, the brightness of the backlight is the 
same as that of the normal case, and the entire screen of the 
liquid crystal panel section is bright, and the predetermined 
display indicating the operation state, e.g., “No Signal” is 
shoWn With black characters for example. 
[0037] In the case of the liquid crystal display apparatus 
100 according to the preferred embodiments of the present 
invention, When the operation state is displayed, the bright 
ness of the backlight 3 is loWered and the entire screen of the 
liquid crystal panel section 2 is darker than the normal case 
as shoWn in FIG. 3B, and the predetermined display indi 
cating the operation state of the liquid crystal display 
apparatus 100, e.g., “No Signal” is shoWn With black char 
acters for example. 
[0038] When the operation state is displayed in the liquid 
crystal display apparatus 100 according to the preferred 
embodiments of the present invention, as shoWn in FIG. 4B, 
the brightness of the backlight 3 is completely cut, the entire 
screen of the liquid crystal panel section 2 is pitch dark, and 
the predetermined display shoWing the operation state of the 
100, e.g., “No Signal” is shoWn With holloW characters, and 
the predetermined display can be seen by re?ection of 
natural light. 
[0039] According to the liquid crystal display apparatus 
100 of the preferred embodiments of the present invention 
explained above, if the CPU 4 executes the input determin 
ing program 6B, it is determined Whether a picture signal is 
input, and if the CPU 4 executes the display determining 
program 6C to execute the input determining program 6B 
and determines that the picture signal is input, it is deter 
mined, based on Whether sight/hearing restricting informa 
tion is added to the picture signal, Whether a picture based 
on the picture signal can be displayed, and it is determined 
Whether the picture signal is scrambled. If the CPU 4 
executes the display control program 6D and determines that 
the picture signal is not input, that the sight/hearing restrict 
ing information is added to the picture signal or that the 
picture signal is scrambled, the brightness of the backlight 3 
of the liquid crystal panel section 2 is loWered. Therefore, 
the poWer consumption can be reduced and the life spans of 
parts can be increased. Further, When the CPU 4 executes the 
display control program 6D and determines that the picture 
signal is not input, that the sight/hearing restricting infor 
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mation is added to the picture signal, or that the picture 
signal is scrambled, the predetermined display indicating a 
picture cannot be displayed is displayed on the liquid crystal 
panel section 2. Therefore, a user can recogniZe the opera 
tion state that a picture based on the picture signal is not 
displayed. 
[0040] Since the predetermined display is displayed on the 
liquid crystal panel section 2 With the holloW characters, 
even When the brightness of the backlight 3 is loWered and 
the screen of the liquid crystal panel section 2 becomes dark, 
the predetermined display can easily be seen. 
[0041] The picture display apparatus of the present inven 
tion is not limited to the liquid crystal display apparatus 100 
only if a picture based on the picture signal can be displayed 
using the backlight 3. 
[0042] When the picture display apparatus of the invention 
loWers the brightness of the backlight 3 and shoWs the 
operation state, the invention is not limited to the embodi 
ment only if a picture signal cannot be output even When the 
picture signal is input. The invention can be applied to a case 
When the picture signal is being scanned. 
[0043] According to one aspect of the preferred embodi 
ments of the present invention, there is provided a picture 
display apparatus to display a picture on a display section 
based on a picture signal, comprising, an input determining 
section to determine Whether the picture signal is input, a 
display determining section to determine, based on Whether 
sight/hearing restricting information is added to the picture 
signal, Whether the picture based on the picture signal can be 
displayed, When the input determining section determines 
that the picture signal is input, a scramble determining 
section to determine Whether the picture signal is scrambled, 
When the input determining section determines that the 
picture signal is input, and a display control section to loWer 
a brightness of a backlight of the display section and to 
display a predetermined display With holloW characters 
indicating that the picture cannot be displayed When the 
input determining section determines that the picture signal 
is not input, When the display determining section deter 
mines that the picture based on the picture signal cannot be 
displayed, and When the scramble determining section deter 
mines that the picture signal is scrambled. 
[0044] In the above-mentioned picture display apparatus, 
the input determining section determines Whether the picture 
signal is input, the display determining section determines, 
based on Whether sight/hearing restricting information is 
added to the picture signal, Whether the picture based on the 
picture signal can be displayed, When the input determining 
section determines that the picture signal is input, the 
scramble determining section determines Whether the pic 
ture signal is scrambled, When the input determining section 
determines that the picture signal is input. The display 
control section loWers the brightness of the backlight of the 
display section and displays predetermined display With 
holloW characters indicating that the picture cannot be 
displayed When the input determining section determines 
that the picture signal is not input, When the display deter 
mining section determines that a picture based on the picture 
signal cannot be displayed, and When the scramble deter 
mining section determines that the picture signal is 
scrambled. Thus, the poWer consumption can be reduced 
and life spans of parts can be increased. When the picture 
cannot be displayed, the predetermined display indicating 
that the picture cannot be displayed is displayed on the 
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display section. Thus, a user can recognize the operation 
state that the picture based on the picture signal cannot be 
displayed. 
[0045] Further, since the display control section displays 
the predetermined display by means of holloW characters on 
the display section, even if the brightness of the backlight is 
loWered and the screen of the display section becomes dark, 
the predetermined display can be seen easily. 
[0046] According to another aspect of the preferred 
embodiments of the present invention, there is provided a 
picture display apparatus to display a picture based on a 
picture signal on a display section, comprising, an input 
determining section to determine Whether the picture signal 
is input, a display determining section to determine, based 
on Whether sight/hearing restricting information is added to 
the picture signal, Whether the picture based on the picture 
signal can be displayed, When the input determining section 
determines that the picture signal is input, and a display 
control section to loWer a brightness of a backlight of the 
display section and to display a predetermined display 
indicating that the picture cannot be displayed When the 
display determining section determines that the picture 
based on the picture signal cannot be displayed. 
[0047] In the above-mentioned picture display apparatus, 
the input determining section determines Whether the picture 
signal is input, and When the input determining section 
determines that the picture signal is input, the display 
determining section determines, based on Whether the sight/ 
hearing restricting information is added to the picture signal, 
Whether a picture based on the picture signal can be dis 
played, When the display determining section determines 
that the picture based on the picture signal cannot be 
displayed, and the display control section loWers the bright 
ness of the backlight in the display section. Therefore, the 
poWer consumption can be reduced and life spans of parts 
can be increased. Further, When the display determining 
section determines that the picture based on the picture 
signal cannot be displayed, the display control section 
displays, on the display section, the predetermined display 
indicating that the picture cannot be displayed. Thus, a user 
can recogniZe the operation state that the picture based on 
the picture signal is not displayed. 
[0048] According to still another aspect of the preferred 
embodiments of the present invention, there is provided a 
picture display apparatus to display a picture based on a 
picture signal on a display section, comprising, an input 
determining section to determine Whether the picture signal 
is input, a scramble determining section to determine 
Whether the picture signal is scrambled When the input 
determining section determines that the picture signal is 
input, and a display control section to loWer a brightness of 
a backlight of the display section and to display a predeter 
mined display indicating that the picture cannot be displayed 
When the scramble determining section determines that the 
picture signal is scrambled. 
[0049] The input determining section determines Whether 
the picture signal is input, and When the input determining 
section determines that the picture signal is input, the 
scramble determining section determines Whether the pic 
ture signal is scrambled, and When the scramble determining 
section determines that the picture signal is scrambled, the 
display control section loWers the brightness of the backlight 
of the display section. Therefore, the poWer consumption 
can be reduced and life spans of parts can be increased. 
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When the scramble determining section determines that the 
picture signal is scrambled, the display control section 
displays, on the display section, the predetermined display 
indicating a picture cannot be displayed. Thus, a user can 
recogniZe the operation state that the picture based on the 
picture signal is not displayed. 
[0050] Preferably, the display control section displays the 
predetermined display on the display section by means of 
holloW characters. 
[0051] Since the display control section displays, on the 
display section, the predetermined display by means of 
holloW characters, even if the brightness of the backlight is 
loWered and the screen of the display section becomes dark, 
and the predetermined display can be seen easily. 
[0052] The entire disclosure of Japanese Patent Applica 
tion No. 2006-150123 ?led on May 30, 2006 including 
speci?cation, claims, draWings and abstract are incorporated 
herein by reference in its entirety. 
[0053] Although various exemplary embodiments have 
been shoWn and described, the invention is not limited to the 
embodiments shoWn. Therefore, the scope of the invention 
is intended to be limited solely by the scope of the claims 
that folloW. 

What is claimed is: 
1. A picture display apparatus to display a picture on a 

display section based on a picture signal, comprising: 
an input determining section to determine Whether the 

picture signal is input; 
a display determining section to determine, based on 

Whether sight/hearing restricting information is added 
to the picture signal, Whether the picture based on the 
picture signal can be displayed, When the input deter 
mining section determines that the picture signal is 
input; 

a scramble determining section to determine Whether the 
picture signal is scrambled, When the input determining 
section determines that the picture signal is input; and 

a display control section to loWer a brightness of a 
backlight of the display section and to display a pre 
determined display With holloW characters indicating 
that the picture cannot be displayed When the input 
determining section determines that the picture signal is 
not input, When the display determining section deter 
mines that the picture based on the picture signal 
cannot be displayed, and When the scramble determin 
ing section determines that the picture signal is 
scrambled. 

2. A picture display apparatus to display a picture based 
on a picture signal on a display section, comprising: 

an input determining section to determine Whether the 
picture signal is input; 

a display determining section to determine, based on 
Whether sight/hearing restricting information is added 
to the picture signal, Whether the picture based on the 
picture signal can be displayed, When the input deter 
mining section determines that the picture signal is 
input; and 

a display control section to loWer a brightness of a 
backlight of the display section and to display a pre 
determined display indicating that the picture cannot be 
displayed When the display determining section deter 
mines that the picture based on the picture signal 
cannot be displayed. 
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3. A picture display apparatus to display a picture based 
on a picture signal on a display section, comprising: 

an input determining section to determine Whether the 
picture signal is input; 

a scramble determining section to determine Whether the 
picture signal is scrambled When the input determining 
section determines that the picture signal is input; and 

a display control section to loWer a brightness of a 
backlight of the display section and to display a pre 
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determined display indicating that the picture cannot be 
displayed When the scramble determining section deter 
mines that the picture signal is scrambled. 

4. The picture display apparatus according to claim 2, 
Wherein the display control section displays the predeter 
mined display on the display section by means of holloW 
characters. 


